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EVALUATION OF PROUST DOPPLER RADAR ()= 30 CM? AND RONSARD
DOPPLER RADAR (A= 5 CM ) AT LOW HORIZONTAL TILT IN CLEAR AIR AND
RAIN LOW LEVEL WIND SHEAR CONDITION.

C. LE ROUX (1) , F. BERTIN (2) and H. MOUNIR (2)
(1) : DGAC/STNA , PARIS

(2) : CNET/CRPE, SAINT MAUR.

Abstract : Theorical studies and experimental results obtained at Coulommiers airport have shown the capability of Proust

radar to detect windshears. in clear air condition as well as in presence of ciouds of rain. Several exampies are presented:

- In a blocking highs situation we can clearly distinguish an atmospheric wave system at the Brunt-Vaisala
frequency.
- In a situation of cClouds without rain. we can see sasily the limit between clear air and clouds.

- A last exampie shows a windshear associated with a gust front in rainy condition.

A comparison of 30 cm cleer air radar  Proust and 5 cm wheather doppier radar Ronsard will allow to select the

best candidate for windshear detection, taking into account the jow sensibiiity to ground clutter of Ronsard radar.

Résumé : Les études théoriques et les résultsts expérimentaux obtenus sur I'aéroport de Coulommiers ont mis en évidence
la capacité Gu racar Proust & détecter les cisaillements de vent. aussi bien par Ciel clair qu'en préssnce de nuages ou de
piuie. Plusieurs exempies sont présentés :

- Dans une situstion de biocage atmosphérique on distingue clairement un systéme d'ondes 4 la tréquence de
Brunt-Vaisala.
= Dans une situation nuageuse sans pluis. on discermne aisément la limite entre I"air clair ot la Masse nuageuss.

- Un demier sxemple montre un cisaillement de vent 1ié & un front de ratale en situation de pluie.

Une comparaison du radar air clair 30 cm Proust et du radar doppier météorologique Ronsard permettra de
sélectionner le meilleur candioat quant  ia détection des cisailiements de vent. compte tenu de ia moindre sensibilité du

radar Aonsard aux échos de sol.
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SUMMARY

) CONTRACT BETWEEN DGAC AND CNET

II) PROUST AND RONSARD RADAR CHARACTERISTICS

lll) RELATIONSHIP BETWEEN CLEAR AIR AND RAIN

REFLECTIVITY

IV) EXPERIMENTAL RESULTS WITH PROUST RADAR

V) CONCLUSION




CONTRACT BETWEEN CNET
AND DGAC

I-PHASE 1

Evaluating performances of “clear air" radars () = 30 cm) for
detection of wind shear to prevent hazardous situations to
aicraft.

II-PHASE 2

Comparison between PROUST ()= 30 ¢cm) and RONSARD (=5
cm) radars for different meteorological conditions ( clear air,
convection cells, clouds, rain,...etc).

Application to wind shear detection.

Experimentation : 12/90 ——-> 12/91
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PROUST AND RONSARD
RADAR CHARACTERISTICS

PROUST
WAVELENGTH (cm) 30
BEAMWIDTH(°) 5
PEAK POWER (KW) 4,5
PRF (khz) 6,4
MAX RANGE (km) 20

RANGE RESOLUTION(m) 600
FFT (points) 256
VELOCITY RANGE(m/s) +/-16

INCOHERENT
INTEGRATION 4 to 32

TIME RESOLUTION (s) 510 40

MINIMUM
DETECTABILITY (DBZ) -20

RONSARD

54

0,9

250
0,75;1,5;3
200;100; 50
200;100; 50
64

+/-10; +/-20 ; +/-40

1to 128

0,17 to 22(with PRF.3 KHz)
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PROUST RADAR AT COULOMMIERS AIRPORT
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ORIGINAL PAGE
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TRANSMITTER AND RECEIVER UNITS OF PROUST RADAR
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ORIGINAL PAGE
3LACK AND WHITE PHOTOGRAPH

4.6 m DIAMETER ANTENNA OF PROUST RADAR
IN COCLOMMIERS AIRPORT
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RAIN / CLEAR AIR
REFLECTIVITY

ATMOSPHERIC TURBULENCE

1(2) =0.38 Cn2A~1/3

Cn 2 (m~2/3)qturbulence
of refractive index

10~-19m=2/3 < cn2 <10-13m—-2/3

turbulence strong
threshold turbulence

HYDROMETEORES

nW=093w5,42,

Ze (mm&/m3) ¢ precipitation
rate

0dBz < Zgy < 50dBz

0,05 mm/h 100mm/h

Zg =1.341015 cn 2,11/3
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EXPERIMENTAL RESULTS
WITH PROUST RADAR
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METEOROLOGICAL CONDITIONS

- CLEAR AIR

- CLOUDS

- RAIN




|C.N.E.T-C.R.P.E

COULOMMIERS 0570390

RADAR REFLECTIVITY (Cy?)

Radial distance (Km)

14.1
2.9
11.7
18.5
9.3
3.1
6.9
g.7

RADIAL VELOCITY (m.s'D)

14.1
12.9
1.7
12.5
9.3
8.1
6.9
5.7

Radar reflectivity and radial velocity measured by
PROUST radar in clear air at Coulommiers airport
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Radial distance (Kmy . )

{CNET-C.R.P.E |

PLEMEUR BODOU 040789

-

12h 8 120 13 ©he3  12h ;o

Tiohes . 1h 13 2h'm  a'm toh 43

. Time

PROUST radar observation of clouds (Cu). The clouds
contours are well defined by the radar reflectivity




[CN.ET-C.R.P.E

COULOMMIERS 04714790

RADAR REFLECTIVITY (Cy2)
Radial distance(Km)

18.2
17.8
15.8
14.6
13.4
12.2
11.8

9.8

4 ra
H i

23h 26 23h 356 23h 46 2356 Bh 86 Bh 16 Bh 26 Bh 36 Bh 46

i W W on -~ ba
L ]
KRR
} |

Time

i

Radar reflectivity measured by PROUST radar in
Coulommiers airport during a gust front
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IC.N.ET-C.R.P.E |

COULOMMIFERS  04/14'90

Ruadial distance (K VELOCITY SPECTRUM WIDTH (m..s"')
18.2 __8

23N 26 23n 36 23h 46 23N S6 B BE Bh 16 Bh 6 Bh 36  Bh 46

RADIAL VELOCITY (m.s*1)

Cih e 23h 36 230 46 2356 Bh B6 Bh 16 Bhos Bh 36 Bh 46
Time

Velocity spectrum width and radial velocity obtained by
~PROUST radar in Coulommicrs airport during a gust front
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CONCLUSION

Experimental results have shown the capability of 30 cm wavelength
PROUST radar to detect low level wind shears in all meteorological
conditions (from - 20 DBZ clear air echoes to heavy rain).

But there some limitations consisting essentially in the time
resolution which is at least 5 s and the sensibility to ground clutter
limiting the low elevation.

The comparison of its capabilities with those of 5 cm wavelength
RONSARD radar which is less affected by ground clutter echoes will
permit to select the best candidate.
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